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SHEEP 
DAY 
THE EFFECT OF CONTROLLED LIGHTING TO ENHANCE 
BREEDING IN ANESTROUS EWES 
A. L. Slyter, Steve Kappes and Richard Rogen 
Depar tment o f  Animal and Range S c i ences 
Agr i cul tural Exp eriment S t a t ion 
Summary 
SHEEP 83-3 
The e f f ec t  o f  decreased l ight during June , July and Augus t  on the 
occurrence of e s t rus and p regnancy in the ewe in South Dako ta wa s eva luated . 
Al t era t ion o f  the l i gh t : dark ratio  wa s e f f ec t ive in s t imula ting earlier e s t rus 
and ·co ncep t ion dates in bo th 1 98 1  and 1 9 8 2 . Contro l l ed l i ght trea tment s  
re sul t ed in a hi gher p er centage o f  ewe s lamb ing , more lamb s per  ewe lamb ing 
and an ear l ier  ave rage lamb ing da t e  than for control ewes  under na tural 
day l i ght . 
Int roduc t ion 
• 
Seasonal breeding in sheep l imi t s  p roduc t ivi ty o f  the ewe and crea t e s  an 
o s c i l l a t ing supp ly o f  lamb . A cont inuous breeding season wou ld p rovide a more 
cons tant sup p ly of lambs , al lowing p roducer s , feeder s  and packers  to use the ir  
f ac i l i t ie s  and labor more e f f i c ient ly . Induc t ion o f  a fer t i l e  e s t rus dur ing 
the no rmal summer ane s t rous pe riod in the ewe would ex tend the lambing season 
and aid in l evel ing out the lamb s upply . Al t e ra t ion of the l i gh t : dark ratio  
• was s tud ied as a me thod to induce f e r t i l e  ma t ing dur ing the summer in Targhee 
( 1 9 8 1 )  and Finn x Targhee ( 1 9 8 2 )  ewe s . 
Tr ial  1 - 1 9 8 1 
Exper imental Procedure 
S ixty- four anes trous , 7 -year-old Tar ghee ewes wer e  randomly allo t ted 
June 1 ,  1 9 8 1 , to one o f  the f o l lowing four trea tment groups : ( 1 ) natural 
day l i gh t  (ND ) ;  ( 2 )  contro l led l ight , 8 hours l i ght : l 6 hours  dark (8 L : l 6 D) ; 
( 3 )  cont ro l l ed l ight , 1 6  hours l i ght : 8  hours dark for 28 days , then 8 hours 
l i ght : l 6 hours dark for the rema ining 5 6  days ( 1 6L : 8D-8L : l 6D ) ; and 
( 4 )  contro l led l i gh t , 7 hour s l igh t : 9  hours  dark : l  hour l ight : 7  hour s dark 
( 7 L : 9D : l L : 7 D ) . Ewes were cont inuo u s ly expo sed to intac t , s emen-tested 
Suf fo lk rams to whi ch a grease-paint mixture was app lied twic e  dai ly to aid 
in de tect ing e s t rus . Pho toper iod treatment conc luded Augus t  24 , 1 98 1 . 
Anima l s  re c e ived 4 lb o f  p e l l e t s  ( 4 8 . 7 5% sun-cur ed a l f a l f a , 48 . 7 5% cob meal 
and 2 . 5% bentoni te c lay ) and . 5  lb o f  cracked co rn each mo rning during the 
exper iment . Ewes  on trea tment 1 wer e ma intained under_ amb i ent cond i t ions 
o u t s ide a t  the Sheep Res earch Uni t  in a drylo t wi th t rees  for shade . Ewes on 
trea tment s  2 ,  3 and 4 were housed i n  temp erature and l i gh t - contro lled rooms 
in the Animal Sc ience Comp lex . The temp erature wa s ma inta ined at 75 F exc ep t 
for three b r i e f  p e r i o d s  when equipment mal f unc t ioned . Jugular blood samp l e s  
were co l le c t ed weekly for ho rmone de term inat ions . 
Prepared fo r She ep Day , June 9 ,  1 98 3 . 
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Res u l t s  and Dis cuss ion 
The resul t s  of t r ial 1 are presented in table 1 .  Al l of the ewes  in the 
8L : l 6 D treatment lambed . The reversal l ight treatment of 1 6L : 8D for 28 days 
f o l lowed by 8L : l 6D r esul ted in 8 7 . 5% lambing . No d i f f er enc e , however , was 
observed be tween the t rea tments  receiv ing 7L : 9D : l L : 7 D  and the na tural daylight  
contro l . S ix ty- two and one-ha l f  p ercent lambed in each o f  the s e  trea tment 
group s . 
TABLE 1 .  RESULTS OF CONTROLLED LIGHT EXPERIMENT - TRIAL 1 
Trea tment a 
Na tural 
I tem day l i gh t  8L : 1 6D 1 6L : 8D-8L : l 6D 7 L : 9D : l L : 7 D  
No . ewes 1 6  1 6  1 6  1 6  
Av g conc ep t ion date 8- 1 1 -8 1 7 - 3 1 -8 1  8-5-8 1 7 -2 0 -8 1 
No . ewes  lamb ing 1 0  ( 6 2 . 5 )
b 
1 6  ( 1 0 0 )  1 4  ( 87 . 5 ) 1 0  ( 6 2 . 5 ) 
Avg da t e  o f  lamb ing 1 -6 - 8 2  1 2-26-8 1 1 2- 3 1 -8 1  1 2 - 1 5 -8 1 
No . lamb s / ewe exposed . 8  1 .  6 1 . 5 . 8  
No . lamb s / ewe lam?j.ng 1 . 3 1 . 6 1 .  7 1 . 3 
Leng th o f  lambing 
per iod (days ) 2 7  4 5  4 8  
a The exp eriment was conduc t ed June 1 through August  24 , 1 9 8 1 , at  
Brogkings . 
Numbers in paren the ses  ar e p erc entages . 
3 1  
The average l amb ing date  ( 1 2- 1 5 -8 1 )  was the ear l ie s t  for the group 
r e c e iv ing 7 L : 9D : l L : 7 D and was 22 days earl ier than the control . It was also 
1 1  days ear l ier than for the 8L : l 6D treatment . A sma l l  d i f f erence o f  5 days 
wa s observed be tween ewe s in the 8L : l 6D and the reversal l ight trea tment o f  
1 6L : 8D t o  8L : l 6D . The natural dayl i ght  cont ro l exp er ienc ed the lates t 
average lamb ing da t e  ( 1 -6- 8 2 ) . 
The natural day l i ght  contro l exp er i enc ed the sho r t e s t  lamb ing period , 
2 7  days . This was 4 days shor ter than for the 7 L : 9D : l L : 7D  treatment and 1 8  
and 2 1  day s shor ter than for the 8L : l 6D and the light  reversal trea tmen t 
group s , resp e c t ively . The 7 L : 9D : l L : 7 D t rea tment group had the ear l ies t 
average lamb ing da t e  and the s ecund sho r tes t lambing p er iod . Thi s  trea tmen t  
app ears advantageous , excep t tha t only 6 2 . 5% o f  the ewes lambed , whi l e  1 00% 
of the 8L : l 6 D  ewes lambed wi th the second ear lies t average lamb ing date . The 
l i ght  reversal treatment r e s u l t s  wer e intermed ia te wi th l i t t l e  d i f f er ence 
f rom the 8L : l 6D treatment . 
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As say of  the weekly blood samp les  showed a dec rease in p ro lac t in lev e l s  
and a n  inc rease i n  p ro ge s t erone leve l s , ind i ca t i ng cyc l i c  a c t iv i ty and 
pregnancy . 
Tr ial  2 - 1 9 8 2  
Exp e r imental Pro cedure 
For ty-four Finn-Targhee cro s sbred ewes , 1 to 3 year s  o f  age , were 
randomly allo t ted to o ne of the fo llowing trea tments : ( 1 )  na tural day l i gh t  
(ND ) ;  ( 2 )  co ntro lled l i ght , 8L : l 6D; ( 3 )  cont rolled l i ght , 1 6 L : 8D wi th a 
gradual decr ease in l i ght  (2  hours per week ) for 4 weeks , wi th 8L : l 6D for the 
fina l  8 weeks ( 1 6L : 8D-8L : l 6D ) ;  and ( 4 ) contro l led l i ght , 7 L : 9D : l L : 7 D .  
The exp e r iment was ini t i a t ed June 1 ,  1 98 2 , with 1 1  ewes and 1 intac t ,  
semen- tes t ed Su f fo lk ram p er t r ea tment . The ewe s  on the na tural day l i gh t  
treatment were maintained outdoor s  a t  the Sheep Resear ch Uni t . The ewes o n  
t he three contro l l ed l i ght  treatment s were hou sed in the Animal Sc ienc e 
Comp lex in env ironmentally control led rooms . Temperature wa s ma inta ined near 
75 F ( 24 C) for the three contro l led l ight t rea tmen t s , wi th the excep t ion o f  
several t imes when the t emp era ture rose to 8 5  F ( 2 9  C )  due t o  elec t r ical  
problems . 
Each ewe was fed 4 lb o f  p e l le t s  and . 5  lb o f  corn per day for the 
f ir s t  30 days o f  the tr ial . At thi s  time , woo l bi t ing was observed in all  
trea tments  and f eed leve ls  wer e  increased to 5 lb of  pellets  and .5  lb corn 
per day wi th supp lementa t ion o f  trace mineral salt for the r emainder o f  the 
exp er iment . Compo s i t ion o f  the p e l l e t s  was the same as shewn for tr ial 1 .  
Blood samp les  wer e taken from al l ewes onc e a week for hormone as say . 
The three environmentally-contro l l ed rooms were c l eaned every day and a 
pa int-grea s e  mixture was app l i ed to the b r i ske t o f  all  four rams twice  a day 
to a id in hea t detec t ion . The ram f rom trea tment 3 inj ur ed his leg on 
Augus t 2 and was rep laced by ano ther Su f fo lk ram . 
On day 85 (Augu s t  2 4 , 1 9 8 2 ) , the experiment was terminated and all  ewe s  
were group ed toge ther and expo sed t o  a F inn ram unde r  na tural dayl ight a t  
the Sheep Res earch Uni t . Thi s  wa s done t o  a llow ewes  tha t had not conce ived 
to  conce ive during the normal b r ee d i ng s ea son . On day 1 1 4 ( S ep t ember 2 3 , 
1 9 8 2 ) , the F inn ram wa s removed f rom the f lock . 
Dat e  o f  b ir th , b i r th we i ght , typ e o f  b i r th ,  s ex o f  lamb and breed o f  s ire 
wer e  recorded a t  l amb i ng . Hormone analyses have no t been comp l e t ed on b lood 
samp l e s  to dat e . 
Result s  and D i scus s ion 
The res u l t s  of the ini t i a l  84 days o f  trial 2 a re presented in tabl e  2 .  
The ini t ia l  and f inal we igh t s  o f  a l l  four trea tmen t s  wer e  s imilar . The 
average concep t ion dates  for  ewes on the three contro lled  l i gh t  treatments  
ranged f rom Augus t 13  to Augus t  1 6 , 1 9 8 2 , wi th the  average lamb ing da t es 
varyi ng from January 8 to  January 1 1 ,  1 9 8 3 . No ewes in the ND t rea tment 
lambed a s  a resu l t  of exposure dur ing the f i r s t  84  days . 
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TABLE 2 .  EFFECTS OF CONTROLLED LIGHT ON REPRODUCTIVE 
PERFORMANCE ( 8 4 -DAY EXPOSURE) a - TRIAL 2 
Trea tment 
Na tural 1 61 : 8D- 7L: 9D : 
dayl i gh t  8 1 :  1 6D 81 : 1 6D l L :  7 D  
No . ewes 1 1  1 1  1 1  1 1  
Av g ini t . wt . ,  ewes, lb 1 3 1 . 4  1 34 . 9  1 40 . 5  1 3 2 . 2  
Avg f inal wt . ,  ewes, lb 1 6 1 . 0  1 50 . 2  1 6 1 . 1  1 5 4 . 2  
Avg da te o f  conc ep t i on 8 - 1 3-8 2 8- 1 6-82  8 - 1 4 - 8 2  
No . ewes  lamb ing 0 ( 0) 9 (82) b 5 ( 4 5 )  3 ( 2 7 )  
Avg da te o f  lamb ing 1 -8-8 3 1 - 1 1 -8 3  1 -9 - 8 3  
No . lamb s / ewe expo sed 0 . 0  2 . 1  1 . 1 . 5  
No . lamb s / ewe lamb ing 2 . 6 2 . 4  2 . 0  
Leng th o f  lamb ing 
p e r iod (days) 1 5  1 1  1 
a Exp er iment conduc ted June 1 thro ugh Augus t 24 , 1 98 2 , a t  Brookings , 
Sou£h Dako ta . 
Numbers  i n  parenthe s e s  are  percen tage s .  
The resul t s  shown in table 2 ind i c a t e  tha t the 8L : 1 6 D  trea tment was mo s t  
e f f e c t ive in s timu la t ing e s t ru s  in anes trous ewe s  and inc r eas ing fer t i l i ty o f  
these ewes . A higher percentage o f  the ewes in this treatment lambed w i th 
mo re lambs born per  ewe expo sed and mo r e  lambs born p er ewe lamb ing . However ,  
this  trea tment d id have the longe s t  lamb ing p e r io d . The 1 6L : 8 D-8 L : l6 D  and 
71 : 9D : l L : 7 D t r eatmen t s  f o l lowed the 8L : l 6D t rea tmen t , respec t ively , in 
percentage o f  ewes l amb i ng and number of lambs born per ewe exp o s ed and per 
ewe lamb i ng . Therefore , it  ap p ea r s  all three contro lled  l i ght  trea tments  
were  e f f e c t ive in induc ing es trus  in anes trous ewes . 
Resul t s  o f  the total  1 1 4 -day ram expo sure dur ing trial  2 are p r e s ent ed 
in tab le  3 .  Data in tab le  3 ind ic a t e  tha t the 8L : l6 D  trea tment was the mos t  
e f f e c t ive trea tmen t in s t imul a t i ng e st rus . Thi s  was shown by the earl ie s t  
average concep t ion and lamb ing da tes . Al so , thi s  treatment induc ed great e r  
f er t i l i ty as d i s p layed b y  1 00% o f  the ewes lambing wi th a lambing r a t e  o f  2 . 4 
lamb s bo rn p er ewe exp o s ed or ewe lamb ing . 
I t  mus t  be no t ed tha t the 1 6L : 8D-8L : l 6D trea tment resu l t ed in the lowe s t  
perc entage o f  ewe s lamb ing b u t  the s econd highe s t  number o f  l ambs bo rn per 
ewe exp o s ed and ewe l amb ing . Al so , thi s t r ea tment had the sho r t e s t  lambing 
period  of any treatmen t . 
1 7  
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TABLE 3 .  EFFECTS OF CONTROLLED LIGHTING ON REPRODUCTIVE 
PERFORMANCE ( 1 1 4-DAY EXPOSURE )
a 
- TRIAL 2 
Trea tment b 
Nat ural 1 6 L : 8D-
daylight 8L : 1 6D 8L : 1 6 D  
ewes 1 1  1 1  1 1  
da t e  o f  conc ep tion 9 - 7 -8 2  8- 1 7-8 2 8-20-82 
ewes  lamb ing 1 0  ( 9 1 )  1 1  ( 1 00 ) c 9 (82 ) 
da t e  o f  lamb ing 2-2-8 3 1 - 1 2-83  1 - 1 5 -83  
.lamb s / ewe expo s ed 1 . 5 2 . 4  1 . 8 
lamb s / ewe lamb ing 1 .  7 2 . 4  2 . 2  
Leng th o f  lamb ing 
period (days ) 3 5  3 5  1 6  
7D : 9D :  
l L : 7 D  
1 1  
8 - 3 0-8 2 
1 0  ( 9 1 ) 
1-25-8 3  
1 . 6 
1 . 8 
3 3  
a Exp er iment conduc ted June 1 through Sep t ember 2 3 , 1 98 2 , a t  Brookings , 
South Dako ta . 
June 1 through Augus t  24 , 1 98 2 , treatments  were control led as 
ind i ca ted . Augus t 24 through Sep tember 23 , 1 98 2 , trea tments wer e  group ed 
t o g e ther under na tural dayli ght . c Numbers  in parenthes e s  are per c ent ages . 
The ND treatment r esul ted in the late s t  ave rage conc e p t ion and l amb ing 
date and was lowe s t  in f er t il i ty as evi denc ed by the lea s t  numbe r  o f  lamb s 
born per  ewe lambing and ewe expo s ed . 
Genera l Discussion 
Al t er ing day length ar t i f ic ially wa s e f fe c t ive in terms o f  a higher 
perc entage of ewes lamb ing and ari ea rl ier average lamb ing d a t e . Although the 
d i f f er ence b e tween contro l and t rea t ed groups was o f  a s imilar magni tude in 
bo th years , ewes  in 1 98 1  lambed 25 to 30 days ear lier  than s imilarly trea t ed 
ewe s  in 1 9 8 2 . S ince d i f f erent breeds o f  ewes were invo lved ea ch year , i t  i s  
no t po s s ib l e  to de termine i f  this  wa s a year o r  breed e f f ec t . Add i t ional 
wo rk i s  needed to determine i f , in f ac t , F inn-Targhee ewe s have a later 
breeding season as ind i c a ted by the resul ts o f  the 1 98 2  s tudy . 
In  co nclus ion , a l terat ion o f  the l ight : dark r a t i o  to s imulate  a shor t 
day-long nigh t s t imulated earl ier  lamb ing . Th i s  provides the po t ential  o f  
these lamb s be ing marke ted a t  a po s s ib le higher p r ic e , s ince they shou ld be 
ready for s laugh ter ear l ie r  than when the seaso na l  p eak of lambs are on the 
marke t . 
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